Opinion appears to differ regarding the pathology of the vessels in lungs affected by miliary and chronic tuberculosis. Kaufmann (1929) emphasized obliterative changes in the pulmonary arteries. Boyd (1950) speaks of an endarteritis obliterans in vessels without specifying their origin. Cahnette (1923) mentioned the formation of small pedunculated, pear-shaped " aneurysms of Rasmussen " in branches of the pulmonary artery which traverse the walls of tuberculous cavities. The same aneurysmal dilatations were also pointed out by Kaufmann. Pagel (Kayne, Pagel, and O'Shaughnessy, 1948) , on the other hand, believes that younger tubercles, and even older foci, contain blood vessels. He contends that the cells participating in the formation of the tubercle are generally derived from elements of connective tissue " which have an inherent tendency to vessel formation." Thus young tuberculous tissue is rich in capillaries and older foci are vascularized at the periphery. Coryllos (1933) speculated on the possible clinical significance of endarteritis in the pulmonary arteries, and thought that this was probably beneficial in controlling the activity of tubercle bacilli. He considered that collapse therapy accomplished the same purpose by reducing the pulmonary artery bed and resting the lung. The oxygen requirements of the tubercle bacillus would thus be interfered with and its activity curtailed. Cournand and Richards (1941) It appears, therefore, that the changes in the vasculature of tuberculous lungs which have been most frequently reported are lesions in the pulmonary arteries, and these appear to be an endarteritis or aneurysmal dilatation of the branches in contact with cavity walls. Boyd implies that the obliterative changes provide an important safeguard against the occurrence of haemorrhage.
As regards the bronchial arteries in pulmonary tuberculosis, Karsner and Ash (1912) and Ghoreyeb and Karsner (1913) , during their investigations into the effects of experimental pulmonary embolization, had shown that reduction in blood flow through the pulmonary artery and reduction in pulmonary artery pressure to zero led to compensatory dilatation of the bronchial arterial bed with considerable augmentation of blood flow through that system. Calmette (1923) considered the possib:lity that the aneurysmal dilatations of the vessels in the walls of tuberculous cavities were in fact in bronchial arterioles. Wood and Miller (1938) , by taking radiographs of injected necropsy material, showed that dilated bronchial arteries were present in the walls of tuberculous cavities. They asserted that haemoptyses from such cavities consisted of oxygenated blood and were derived from the bronchial arteries. Wright (1938) Fig. 6 shows a normal-apical pleural branch, and Fig. 7 the considerable enlargement and tortuosity of that artery in Case 4, where the tuberculous lesion was confined to the left apex. Fig. 8 shows the changes in the bronchial arterial circulation in Case 5. The left apex shows a large cavity and the vessels in its wall. The right apex was the seat of a large caseous lesion, and the arteries extending to that area were very hypertrophied.
Histology.-One very striking lesion revealed by the histology was the gross degree of obliteration of the pulmonary artery radicles in the areas of fibrocaseous tuberculosis. The lumina were occluded by intimal proliferation and thrombosis. In the branches proximal to the lesion some recanalization of the lumina had taken place by proliferation of the vasa vasorum. These arterioles are derived from the bronchial arteries, and therefore conveyed the injection mass to the new lumina in the revascularized pulmonary artery branches (Fig. 9) .
Associated with adhesions between the pleural surfaces were obliterative lesions in the visceral pleural arteries. arterioles have in the past been considered to be aneurysmal dilatations of the pulmonary arterioles. The pulmonary arteries near caseating areas have, in the present cases, been found to be thrombosed (Fig. 12) . The left lower lobe of Case 1 showed many polymorphonuclear leucocytic exudates in the alveoli, as well as many coalescing miliary tubercles. The pulmonary arterioles near the tubercles showed polymorphonuclear infiltration of their coats and organizing thrombi in their lumina. No injected arterioles were present in the tubercles themselves, but the bronchial arterioles in their immediate neighbourhood were dilated and patent (Fig. 13) . DIsCUSSION The present study confirms the radiographic observations of Wood and Miller (1938) . Enlarged bronchial arteries are present in tuberculous lungs and tuberculous cavities have a rich bronchial blood supply. The capillary dilatations in the cavity walls are probably the aneurysmal dilatations of Rasmussen (1868 and 1869) , referred to by Calmette (1923) and Kaufmann (1929) It seems, therefore, that both the infection and the tissue defences require the bronchial circulation for their blood supply. The presence of extensive systemic arterial capillaries in the adhesions between the pleural surfaces and the tendency of these capillaries to recanalize the obliterated pleural arteries indicate that a profuse quantity of arterial blood is present in the neighbour'-ood of tuberculous foci in the periphery of such lungs.
The patency of the bronchial arteries near miliary foci and their proliferation in fibrocaseous lungs should allow streptomycin or other drugs administered systemically to reach the tuberculous areas. The rich capillary network in adhesions, which appears to augment the blood flow through the visceral pleura, is not without significance, and the loss of these additional channels should be considered when chemotherapy is combined with collapse therapy and adhesion section.
Finally, surgical measures to combat profuse haemoptysis are unlikely to be successful if they are concentrated upon the pulmonary arteries alone.
SUMMARY
The vasculature of the lungs in pulmonary tuberculosis has been examined in necropsy material with the aid of the injection of the bronchial arteries with a contrast medium.
Radiography of the injected lungs showed gross enlargement of the bronchial arteries in the affected areas, many more being clearly visible than in corresponding normal lungs. Histological examination revealed thrombosis of the pulmonary artery branches in the same areas and gross dilatation of the bronchial vessels. The walls of tuberculous cavities were found to have only a bronchial arterial blood supply. Dilatation of the bronchial arteries was observed near miliary tubercles. In pleural adhesions the visceral pleural arteries, which are derived from the bronchial arteries, were occluded, but their lumina were revascularized by capillaries derived from parietal pleural arterioles.
The thrombosed pulmonary artery branches proximal to the tuberculous foci frequently showed recanalization of their lumina by the vasa vasorum which originated from the bronchial arteries. The clinical significance of these 'findings has been considered.
